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(54) Printer with Improved paper handling mechianism 



(57) A printer having a paper handling mechanisnr) 
that includes a paper feed roller pair located upstream 
of a recording head. The paper feed roller pair includes 
a roller having a roller axis and a follow-up roller having 
a follow-up roller axis. A line between the roller axis and 
the follow-up axis is Inclined towards the recording 



head. A paper discharge roller pair located downstream. 
The paper discharge roller pair Includes a discharge roll- 
er having a discharge roller axis and a discharge follow- 
up rolling having discharge follow-up roller axis. A line 
between the discharge roller axis and the discharge fol- 
iow-up roller axis Is inclined towards the recording head. 



FIG. 1 
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D scription 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a printer and, 
in particular, to a printer having a paper handling nnech- 
anism that reduces paper curling and improves print 
quality. 

[0002] Generally, a serial printer operates by moving 
a recording head in the main scanning direction and 
feeding paper along a line in a direction perpendicular 
to the main scanning direction. A paper sheet is fed to- 
wards the recording head by a pair of paper feed rollers 
and is discharged into a stacker by a pair of paper dis- 
charge rollers located downstream from the recording 
head. As the trailing edge (bottom) of a paper is released 
from the pair of paper feed rollers, the trailing edge is 
raised towards the recording head as it approaches the 
nip portion of the pair of paper discharge rollers as a 
result of the force caused by the weight of the paper be- 
ing discharged to the stacker. The result is that the size 
of a gap formed between the recording head and the 
paper is altered causing the print quality at the bottom 
of the paper to be adversely affected. 
[0003] To overcome this problem, Japanese Unexam- 
ined Patent Publication No. Hei 7-132658 discloses a 
technique whereby the paper discharge rollers are in- 
clined toward the recording head so that the trailing 
edge of the paper is prevented from rising as it is re- 
leased from the paper feeding rollers. 
[0004] Typically, in a paper feeding mechanism the ro- 
tational speed of the discharge rollers is slightly higher 
than that of the paper feed rollers so that tension is ap- 
plied to the portion of the paper that extends between 
the paper discharge and paper feed rollers. As a result, 
if the discharge rollers are inclined toward the recording 
head, as described above, curling of the trailing edge of 
paper will occur when the tension applied to the paper 
is released as the trailing edge disengages from the pa- 
per feed rollers. Accordingly, it is desirable to provide a 
printer having a paper handling mechanism that reduc- 
es the curling of the paper while maintaining a constant 
gap size between the recording head and the paper. 

SUMMARY OF THE INVENTION 

[0005] The present invention Is directed to overcom- 
ing the shortcomings of the prior art. The present inven- 
tion is directed to a printer having a paper handling 
mechanism that includes a pair of paper feed rollers lo- 
cated upstream in the paper feeding direction with re- 
spect to the recording head. A pair of paper discharge 
rollers is located downstream of the recording head, 
which each pair of rollers being Inciin d toward a r cord- 
ing head. A platen is positioned b tw n the paper feed 
rollers and the paper discharge rollers, wher in the plat- 
en, when viewed from upstream to downstream: in- 
cludes a first flat face that Is slightly lower than a nip 
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portion of the paper feed roll rs, a gradually upwardly 
rising sloped portion, a second flat face for forming a 
paper gap. a downward sloped portion and a third flat 
face that is lower than a nip portion of the paper dis- 
s charge rollers. 

[0006] Using a paper handling mechanism and platen 
formed in this manner, paper that is fed to the first flat- 
face of the platen is fed in a direction away from the re- 
cording head by the paper feed rollers. Then, as the 
10 leading edge of the paper is advanced from the first flat 
face, it travets across the gradually upwardly rising 
sloped portion to the second flat face, where a paper 
gap is formed with the recording head, and then pro- 
ceeds down across the downward sloped portion to the 
?5 third flat face. In this way, curling o1 the leading edge of 
the paper is prevented. Also, because the trailing edge 
of the paper Is fed in the direction away from the record- . 
ing head by the paper discharge rollers, the curling of 
the trailing edge is also prevented. As a result, the print 
20 quality at the top and bottom of the paper is maintained. 
[0007] Accordingly, it Is an object of the present inven- 
tion to provide a printer having a paper handling mech- 
anism that can prevent the curling of the trailing and 
leading edges of a paper. 
25 [0008] It is another object of the present invention to 
provide a printer having a paper handling mechanism 
that maintains a constant gap size between the record- 
ing head and the paper so that the print area at the top 
and bottom of the paper can be increased without di- 
30 minishing the print quality. 

[0009] Still other objects and advantages of the inven- 
tion will In part be obvious and will in part be apparent 
from the specification. 

[0010] The invention accordingly comprises the fea- 
3S tures of construction combination of elements, and ar- 
rangement of parts which will be exemplified in the con- 
struction hereinafter set forth, and the scope of the in- 
vention will be indicated in the claims. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] For a fuller understanding of the invention, ref- 
erence is had to the following description taken in con- 
nection with the accompanying drawings, in which: 

45 

FIG. 1 is a side elevational view of the paper han- 
dling mechanism according to a first embodiment 
of the present invention; 

FIG. 2 is an enlarged cross-sectional view of the top 
so face of a platen in accordance with the invention; 

FIGS. 3(a)-(d) show different stages of the progres- 
sion of a paper through the paper handling mecha- 
nism in accordance with the Invention; 
FIG. 4 shows a small, thick paper she t being dis- 
ss charged from th paper handling mechanism in ac- 
cordance with th invention; 
FIG. 5 Is a top plan view of the paper discharge unit 
of a paper handling mechanism constructed In ac- 
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cordance with a second embodiment of the pr sent 
invention; and 

FIG. 6 is a side elevational view of the paper dis- 
charge unit of FIG. 5. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0012] Referring to FIGS. 1-4, there is shown a paper 
handling mechanism 100 for an ink jet printer, construct- 
ed according to a first embodiment of the present inven- 
tion .^^Ijat^fi'is located opposite #fee'6rfln^^%^& -1 0. 
A paper feed r^tef^palr^fit , that includes a roller 11a and 
a follow-up roller lib, is positioned on the side of platen 
1 that is upstream with respect to the paper feeding di- 
rection, i.e.. to the right in FIG. 1. Roller lib is offset 
from roller 11a so that an imaginary line that connects 
the axes of roller 11a and follow-up roller 11 b is inclined 
at an angle x: toward recording head 10.x may be a 
small angle. ^ 
[001 3] A«papmi^i^HJl^^El!M^^i^^^that includes 
a roller 1 2a and a star wheel 1 2b, (which acts as a follow- 
up roller) is positioned downstream of platen 1, i.e., to 
the left in FIG. 1 . Roller 12b is offset from roller 12a so 
that the imaginary line that connects the axes of roller 
1 2a and star wheel 1 2b is inclined at an angle ^ toward 
recording head 10. ^ may also be a small angle. 
[001 4] The top face of platen 1 is formed so that, from 
thegUDstream^ downstream direction, there is provided 
^ftBttflatw ^sE . which is constructed slightly lower than 
a nip portion A formed between paper feed rollers 11a. 
1 lb, to prevent the curling of the trailing edge of the pa- 
per S. Adjacent first flat face 2 is a gradually upwardly 
rising sloped portion 3 that is used for stabilizing the 
leading edge of the paper S. Adjacent gradually upward- 
ly rising sloped portion 3 is a second short flat face 4 
that, together with recording head 10, defines a prede- 
termined paper gap g. Adjacent secpnd short flat face 
4^is ^a|d^6f? ^^MIi§b^M§Sgl^aM^#^^ 
Third flat face 6 is tower than a nip portion B formed 
between discharge rollers 12a, 12b. As described be- 
low, flat face 6 provides benefits in the situation when a 
thick paper is traversing nriechanism 100. 
. [001 5] The top face of platen 1 also includes a plurality 
of protrusions B spaced at Intervals of 5mm - 1 5mm and 
which extend into the paper feeding path in a direction 
that is substantially perpendicular to the paper feeding 
path. Protrusions 8 cause paper S to be raised to differ- 
nt heights (as measured from the portion of platen 1 
located between protrusions 6) the heights ranging from 
0.2 to 0.8 mm. The use of protrusions 8 in this manner 
Imparts firmness to the paper, prevents the paper on the 
top face of the platen 1 from becoming wrinkled, and 
also guides the paper S in a line parall I to the bottom 
surface of recording head 10. 

[0016] Referring to FIG. 3. the op ration of mecha- 
nism 1 00 will now be described. Paper S is fed by paper 
feed roller pair 11 obliquely downward toward the top of 



platen 1. As shown in FIG. 3a. the leading edge of paper 
S lightly contacts first flat face 2. which is positioned 
slightly lower than nip portion A in order to prevent the 
curling of the trailing edge of paper S. Then, paper S, 

s which is slightly curled in the opposite direction, is raised 
along the gradually upwardly sloped portion 3 which sta- 
bilizes the leading edge of paper S until paper S reaches 
second flat face 4. As is shown in FIG. 3b. a predeter- 
mined gap g is defined by the portion of paper S adjacent 

10 second flat face 4 and recording head 10 within a write 
zone Zof recording head 10. Also, protrusions B cause 
small waves to be formed on the face of paper S thereby 
impart a firmness to paper S which aids in guiding pa- 
pers along recording head 10. While the leading edge 

IS of paper S is guided along recording head 10 in this 
manner, recording is performed on the top surface of the 
paper S. 

[0017] Recording on paper S is continued while ten- 
sion Is applied to paper S by paper discharge roller 1 2a, 

20 which has a slightly higher circumferential speed than 
paper feed roller 11a. When the trailing edge of paper S 
is finally disengaged from nip portion A of paper feed 
roller pair 1 1 , as is shown in FIG. 3c, the trailing edge of 
paper S smoothly descends from paper feed roller pair 

25 1 1 , to the first flat face 2. so as to prevent the curling of 
the trailing edge of paper S. Also, because paper dis- 
charge roller pair 12 is Inclined toward recording head 
10, the trailing edge of paper S is pressed down against 
the top face of platen 1 by paper discharge roller pair 

30 12. Finally, after recording on one sheet of paper S is 
completed, paper S is discharged to a paper discharge 
tray (not shown). 

[0018] Referring to FIG. 4, there is shown a small, 
thick sheet of paper S* being discharged out of mecha- 
35 nism 100. When the trailing edge of small, thick paper 
S' is disengaged from paper feed roller pair 11 and is 
fed only by paper discharge roller 12a, the trailing edge 
of small, thick paper S' drops down to third flat face 6. 
At that point, small, thick paper S' is positioned substan- 
ce tially parallel to an imaginary line that connects third flat 
face portion 6 and nip portion B of paper discharge roll 
pair 12. As a result, small, thick paper S' is easily fed 
through mechanism 100 even if paper discharge roller 
12a provides only a small feeding force. 
45 [0019] For certain specific sizes of paper S', the trail- 
ing edge of paper S'. as it disengages from paper feed 
roller pair 11, may not be properly supported by platen 
1 as a result of the inverted curting of paper S' caused 
by the discharge roller pair 12. Referring now to FIGS. 
50 5 and 6, there is shown mechanism 100' according to a 
second embodiment of the present invention that pre- 
vents the curling of the trailing edge of paper S' of those 
specific sizes. Elements that are the same as corre- 
sponding elements in the first embodiment will be simi- 
55 larly labeled and a detailed description thereof will be 
omitted. 

[0020] A pair of paper discharge roller pairs 22. 22' 
are tocated downstream of recording head 1 0. Each pa- 
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per discharge roller pair 22, 22* includes a paper dis- 
charge roller 22a. 22a*. respectively, which is fixed at an 
interval to a roller drive shaft 23, and a follow-up roller 
22b, 22b', respectively. Each follow-up roller 22b. 22b' 
includes two star wheels that, as a result of the applica- s 
tion of a weak force, are held in contact with and rotate 
with the corresponding paper discharge roller 22a, 22a'. 
As in. the previous embodiment, each paper discharge 
roller 22a, 22a' and follow-up roller 22b, 22b' are ar- 
ranged so that an imaginary line connecting their axes io 
is inclined toward recording head 10. 
[0021] Positioned between paper discharge roller 
pairs 22 and 22' is a curling prevention roller 24, which 
can be, for example, a single star wheel. Roller 24 is 
offset from follow-up rollers 22b. 22b* In the upstream 75 
direction by an interval (Si (FIG. 6), where S Is prefer- 
ably approximately 1.5 mm. Also, roller 24 is positioned 
so as to not contact recording head 10, and so that the 
lowermost edge of roller 24 reaches slightly lower than 
second flat face 4 by a distance h, where h is preferably 20 
approximately 0.6 mm. Curling prevention roller 24 is 
mounted on a shaft 25 that is supported by a bracket 
26. According to this embodiment, after the trailing edge 
of thick paper S' is disengaged from paper feed roller 
pair 1 1 , the trailing edge of thick paper S' is disengaged 2S 
from paper feed roller pair 11 , and the curling of the trail- 
ing edge of thick paper S' is prevented by roller 24. 
[0022] When the trailing edge of thick paper S', which 
has been disenjgaged from the paper feed roller pair 11 , 
is curled at the nip portion B of paper discharge rollers 30 
22, 22', the weight of the portion of paper S' that has 
been discharged from the paper discharge rollers 22, 
22' causes paper S' to be invertedly curled by paper dis- 
charge roller pairs 22, 22'. To prevent this curling, a 
downward pressing force is applied to paper S' by curl- -35 
ing prevention roller 24. Thus, a constant gap between 
paper S' and recording head 10 is maintained and print 
quality at the trailing edge of paper S' is not adversely 
affected. 

[0023] As described above, according to the present 40 
invention, printer paper handling mechanism 100 has 
paper feed rollers 11 located upstream with respect to 
the paper feeding direction, paper discharge rollers 12 
located downstream, with both pairs of rollers being in- 
clined toward recording head 10. Platen 1 is positioned 4S 
between paper feed rollers 11 and paper discharge roll- 
ers 12, wherein platen 1. ranging from upstream to 
downstream, includes first flat face 2 that is slightly lower 
than nip portion A of paper feed rollers 11 , gradually up- 
wardly rising sloped portion 3. second flat face 4 for for- so 
mation of a paper gap, downward sloped portion 5 and 
third flat face 6 that is lower than a nip portion B of paper 
discharge rollers 1 2. The leading edge of paper S is fed 
downward and advanced without the pap r being 
curl d, from first flat fac 2 across gradually upwardly ss 
rising sloped portion 3 to second flat face 4 wh re re- 
cording is performed on paper S. Furthermore, because 
the trailing edge of paper S desc nds to the slightly low- 
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er, first flat face 2 after the paper is disengaged from 
paper feed rollers 11 . any wobbling of the trailing edge 
of paper S Is eliminated and any deterioration of the print 
quality occurring at the end portion of paper S is pre- 
vented. 

[0024] Furthermore, curling preventbn roller 24, is lo- 
cated between pair of paper discharge rollers 22, 22' 
and is offset in a direction upstream of pair of paper dis- 
charge rollers 22. 22*. In order to form a paper gap with 
recording head 10, roller 24 is positioned so that its low- 
ermost edge is lower than second flat face 4. Therefore, 
even when the trailing edge of thick paper S', which has 
been disengaged from the paper feed roller pair, is 
curled due to the weight of the portion of paper S' that 
has been discharged to the stacker, a downward press- 
ing force applied to paper S' by curting prevention roller 
24 prevents the trailing edge of paper S' from rising high- . 
er than second flat face 4. As a result, a constant gap 
at recording head 10 can be maintained, and the quality 
of printing at the end of the trailing edge of paper S' is 
not diminished. 

[0025] Furthermore, on platen 1 adjacent paper dis- 
charge roller pair, third flat face 6 is formed in a manner 
so that it is lower than nip portion B of paper discharge 
roller pair 12. Thus, when printing small, thick paper S\ 
such as a postcard, because the trailing edge descends 
to third flat face 6, paper S' can be horizontally inserted 
between paper discharge rollers 12 that are inclined to- 
ward recording head 1 0. As a result, paper S' can be 
properly discharged even if paper discharge roller pair 
12 provides a small discharging force, 
[0026] As can be seen at the object set forth above, 
those apparent from the preceding description, are effi- 
ciently attained and, because certain changes may be 
made in the above construction without departing from 
the spirit and scope of the invention, it is intended that 
all matter contained in the above description are shown 
in the accompanying drawings shall be interpreted as 
Illustrative and not in a limiting sense. 
[0027] It is also to be understood that the following 
claims are intended to cover all the generic and specific 
features of the invention herein described, and all state- 
ments of the scope of the invention, which as matter of 
language, might be said to faf! therebetween. 



Claims 

1. A printer having a recording head, comprising: 

a paper feed roller pair disposed upstream of 
said recording head, said paper feed roller pair 
including a roller having a roller axis and a fol- 
low-up roller having a follow-up axis, a line be- 
tween said roller axis and said follow-up axis 
being inclined towards said recording head; 
a paper discharge roller pair disposed down- 
stream of said recording head, said paper dis- 
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charge roller pair including a discharge roller 
having a discharge roller axis and a discharge 
follow-up roller having a discharge follow-up 
roller axis, a line extending between said dis- 
charge roller axis and discharge follow-up roller 5 
axis being inclined toward said recording head; 
and 

a platen, said platen being disposed between 
said paper feed roller pair and said paper dis- 
charge roller pair, said platen being substantial- 
ly parallel to said recording head. 

The printer of claim 1 , wherein a first nip portion is 
formed between said roller and follow-up roller, a 
second n ip portion is formed between the discharge ^ 5 
roller and follow-up discharge roller, said platen has 
a first flat face that is adjacent to and lower than said 
first nip portion; an upwardly rising slope portion ad- 
jacent said first flat face; a second flat face disposed 
across a paper gap from said recording head adja- 
cent said upwardly rising slope portion; a down- 
wardly descending slope portion adjacent said sec- 
ond flat face; and a third flat face that is bwer than 
said second nip portion, and disposed between said 
second nip portion and said downwardly descend- 25 
ing slope portion. 

The printer according to claim 2, further comprising 
a second paper discharge roller pair axially aligned 
with said paper discharge roller pair; a curling pre- 30 
vention roller disposed between said paper dis- 
charge roller pair and said second paper discharge 
roller pair and offset in a paper feed direction from 
said paper discharge rollers. 

35 

The printer according to claim 3. wherein said curl- 
ing prevention roller has a lowermost edge, said 
roller being positioned so that said lowermost edge 
is lower than said second flat face. 

40 

The printer according to claim 2, wherein a plurality 
of protrusions are disposed on said platen extend- 
ing towards said recording head, said plurality of 
protrusions disposed on said platen at intervals in 
a range from 5 to 15 mm. 

The printer according to claim 3, wherein said curl- 
ing prevention roller is a star wheel. 
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FIG. 4 



FIG. 5 
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FIG. 6 
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(54) Printer with improved paper handling mechanism 



(57) A printer having a paper handling mechanism 
that includes a paper feed roller pair located upstream 
of a recording head. The paper feed roller pair includes 
a rolter having a roller axis and a follow-up roller having 
a follow-up roller axis. A line between the roller axis and 
the follow-up axis is inclined towards the recording 



head. A paper discharge roller pair located downstream. 
The paper discharge roller pair includes a discharge roll- 
er having a discharge roller axis and a discharge follow- 
up rolling having discharge follow-up roller axis. A line 
between the discharge roller axis and the discharge fol- 
low-up roller axis is inclined towards the recording head. 



FIG. 1 
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